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As a part of RUSNOP (Russian-Norwegian Oeeanographie Program) the expedition 
KAREX-94 was earried out. In the period medio august - medio september works 
in severai diseiplines were done from the vessel "Ivan Petro!l'. 
This report eontains the observations obtained from the norwegian part of the 
seetion for marine opties. 
• 	 Quantum irradianee on deek (table 3 through 19) was observed with a LI­
1905A quantum sensor and LI-189 quantum meter (figure 1), both manu­
faetured by LI-COR INC. The quantum irradianee is used as a reference to 
eorreet for ehanging conditions at the surface during the observation of the 
speet rai irradianee. 
• 	 Underwater speetrai irradianee (table 3 through 19 and figure 3 through 19) 
was observed (with 2 nm resolution) in severai depths with a LI-1800UW 
underwater speetroradiometer (figure l), also this manufaetured by LI-COR. 
• 	 The Seeehi disk depth (table 2) observed with a 25 cm disk from "Hydro-Bios". 
The positions of the stations are presented in figure 2, table l eontains in addition 
the eorresponding date, time and depth. 
Figure 3 through 19 shows the speetrai irradianee. For eaeh station the irra­
dianees for different depths are eorreeted for variations in atmospherieaJ radiation. 
Values less than NEI (Noise Equivalent Irradianee) are masked out. Observations 
marked O m are made just below the surface, observations marked Surface are made 
just above the surface. 
Table 3 through 19 eontains the speet rai irradianee from 300 to 850 nm with 
10 nm intervall, the ealcuJated Photosyntetie Aetive Radiation (PAR), and the cor­
responding quantum irradianee on deek. 
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Figure 2: Simple map showing the localities of the stations. 
Table 1: Table of stations, their positions and time of observations. 
St. Lat. N Long. E Date Time Depth 
[UTe] 
A 75°18.23' 85°32.56' 25/8 1134-1203 40 
9 76°54.20' 88°10.74' 25/8 0717-0740 40 
11 77°38.34' 87° 18.07' 27/8 0609-0654 
21 78°27.85' 86° 2.31 28/8 0703-0740 16 
43 76°0.36' 83°15.10' 1/9 1004-1026 24 
63 69°08.03' 73°38.08' 6/9 0417-0441 12 
64 68°59.97' 73°52.7' 6/9 0646-0709 10 
66 68°53.08' 74°10.88 6/9 i 1010-1039 9 
B 73°03.91' 80°20.95' 11/9 0631-0708 21 
77 73°02.95' 80°00.65' 11/9 1032-1101 21 
83 72°05.97; 82°00.14' 12/9 0239-0300 9 
84 12/9 0540-0607 11 
85 72°26.01' 80°01.21' 12/9 1237-1254 • 9 
16/9 0226-0401 113 
21/9 0449-0509 
l;124 69°12.08' 67°51.32' 21/9 0853-0905 
C 69°49.85' 61°14.40' 27/9 1024-1047 11 
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Figure 6: Station 021. 
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Figure 7: Station 043. 
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Figure 13: Station 083. 
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Figure 17: Station 123. 
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Figure 19: Station C. 
Table 2: List of Secchi disk depths. 
St. Secchi St. Secchi 
[ml [ml 
A 4 077 1.75 
009 5.5 083 1 
011 12 084 0.75 
021 11 085 0.75 
043 12 109 19 
063 0.4 123 1.2 
064 0.4 124 2 








O 1 2 5 10 15 20 
300 6.838e-05 - - -
310 1.754e-03 - - - -
:120 1.101 e-02 - - - - -
:130 2.734e-02 - - - -
340 3.4: 2e-02 - - - -
350 4.008e-02 - - - -
360 4.278e-02 - - - -
370 5.37ge-02 4.03ge-04 - -
380 5.415e-02 7.322e-04 - - -
390 5.654e-02 1.388e-03 - -
400 8.28ge-02 3.39ge-03 2.30le-04 - -
410 9.91Ie-02 6.l43e-03 5.616e-04 - -
420 1.0:18e-01 9.466e-03 l. l 73e-03 - -
430 9.673e-02 1.222e-02 1.963e-03 - -
440 1.1 47e-0l l.880e-02 3.750e-03 - - -
450 l.288e-0l 2.668e-02 6.438e-03 1.135e-04 - -
460 1.320e-01 3.30Ie-02 9.336e-03 2.642e-04 - -
470 1.303e-Ol 3.817e-02 1.233e-02 4.828e-04 - -
480 1.331e-01 4.436e-02 1.603e-02 8.422e-04 1.320e-04 -
490 l.276e-Ol 4.752e-02 1.885e-02 1.286e-03 2.296e-04 6.42ge-05 -
500 1.254e-Ol 5.132e-02 2.20Ie-02 1.868e-03 3.641e-04 l.272e-04 4.095e-05 
510 l.255e-01 5.50Ie-02 2.523e-02 2.558e-03 5.354e-04 1.912e-04 6.838e-05 
520 1.192e-01 5.623e-02 2.736e-02 3.252e-03 7.307e-04 2.690e-04 l.123e-04 
530 1.224e-Ol 6.11Oe-02 3.l43e-02 4.323e-03 l.051e-03 4.028e-04 1.737e-04 
540 1.206e-Ol 6.342e-02 3.4l6e-02 5.:n4e-03 1.378e-03 5.436e-04 2.44le-04 
550 l.19ge-Ol 6.564e-02 3.683e-02 6.357e-03 1.714e-03 6.824e-04 3.07le-04 
560 1.145e-01 6.60le-02 3.833e-02 7.302e-03 2.037e-03 8.227e-04 3.735e-04 
570 1.076e-01 6.355e-02 3.782e-02 7.760e-03 2.205e-03 8.842e-04 4.0l2e-04 
580 1.073e-01 6.38le-02 3.842e-02 8.07le-03 2.163e-03 8.l40e-04 : .446e-04 
590 1.016e-Ol 6.0lle-02 3.55ge-02 7.04ge-03 1.58ge-03 4.997e-04 1.837e-04 
600 1.02ge-Ol 5.693e-02 3.l94e-02 5.258e-03 8.390e-04 1.927e-04 5.0l8e-05 
610 1.021e-Ol 5.523e-02 3.018e-02 4.492e-03 5.642e-04 1.062e-04 
620 1.023e-Ol 5,4lge-02 2.956e-02 4.31Oe-03 4.990e-04 8.04ge-05 
630 9.446e-02 5.087e-02 2.760e-02 3.924e-03 4.176e-04 5.995e-05 
640 1.011e-OI 5.:l51e-02 2.892e-02 3.995e-03 3.87ge-04 4.64:3e-05 -
650 9.745e-02 5.08:le-02 2.720e-02 3.592e-03 3.I52e-04 
660 9.652e-02 4.873e-02 2.502e-02 2.84ge-03 l.990e-04 
670 1.004e-01 4.864e-02 2,435e-02 2.49ge-03 1.516e-04 
680 1.00ge-01 4.748e-02 2.335e-02 2.264e-0,'3 1.22ge-04 -
690 7.776e-02 3.64ge-02 1.735c-02 J .55Ie-03 6.763e-05 -
700 8.67ge-02 3.682e-02 1.601e-02 I.094e-03 -
710 8.935e-02 3,088e-OZ 1.125e-02 4.552e-04 -
720 6.656e-02 1.60le-02 4.2IOe-03 6.770e-05 -
730 6.582e-02 7.905e-03 l.I87e-03 - -
740 7.368e-02 4.l88e-03 3.351e-04 - -
750 7.58Ie-02 3.44le-03 2.36Ie-04 - -
760 4.367e-02 1.803e-03 1.318e-04 - - -
770 6.097e-02 2.35le-03 1.498e-04 - -
780 7.110e-02 2.818e-0:1 1.574e-04 - - -
790 6.654e-02 3.164e-03 2.025e-04 - - -
800 6.661e-02 3.890e-03 3.00ge-04 - - -
810 6.495e-02 4.393e-03 3.831e-04 - - -
820 4.763e-02 2.966e-03 2.41ge-04 - - -
830 5.049e-02 1.618e-03 - - -
840 5.301e-02 8.027e-04 - - -
850 5.262e-02 5.215e-04 - - - - -
PAR 
[J1.Ein m-2s-1j 
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2.733e-03 1.985e-032.548e-02 1.306e-02 8.495e-03 4,772e-039.255e-02 5.726e-02 
550 9.49ge-02 5.95ge-02 
560 9,142e-02 6.063e-02 
570 8,877e-02 5,842e-02 
580 8.821e-02 5,795e-02 
590 8,023e-02 5.166e-02 
600 7.558e-02 4.576e-02 
610 7,307e-02 4.251e-02 
620 7.106e-02 4,OS3e-02 
630 6,586e-02 3,706e-02 
640 6,712e-02 3.754e-02 
650 6,233e-02 3,440e-02 
660 6.048e-02 3,157e-02 
670 6.063e-02 3.076e-02 
680 5,820e-02 2.904e-02 
690 4.500e-02 2.132e-02 
700 4,357e-02 1.880e-02 
710 3.775e-02 1.322e-02 
720 1,974e-02 4,977e-03 
730 1.037e-02 1.452e-03 
740 6.006e-03 4,247e-04 
750 5,025e-03 3,01ge-04 
760 2,716e-03 1.606e-04 
770 3,418e-03 L848e-04 
780 3,923e-03 1.874e-04 
790 4.306e-03 2,386e-04 
800 5,221e-03 3.450e-04 
810 5.766e-03 4.390e-04 




PAR 94.91 51.18 
[/lEin m 
Deck 





























1.42ge-02 8,671e-03 4.77ge-03 
1.447e-02 8.S6ge-03 4,654e-03 
l.362e-02 7.777e-03 4.093e-03 
1,17ge-02 6.105e-03 2,954e-03 
7.652e-03 3.254e-03 1.302e-03 
3.737e-03 1.122e-03 3.278e-04 
2.322e-03 5.395e-04 1.253e-04 
1.886e-03 3.907e-04 8,04ge-05 
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10 20 30 40 50 
300 2.344e 04 - -
310 6.591e-03 2.11ge-03 5.56ge-04 
320 3.040e 02 1.133'!! 02 3.6410:-03 
330 6.21ge_02 2.785e-02 1.012e.02 ti.780e-04 
340 1.205e 02 3,605e_02 1.634e-02 1.541e-03 
7',694e 02 4,354e-02 2.291e-02 3,345e-03 4.190e-04 
360 7,128e-02 4.843e-02 2.822e-02 5.378e-03 7,630f'!-04 
9.712e-02 ti.3lle-02 "L021e·02 9,600e-03 1.617e_03 
380 9.234e-02 6.S60e-02 4,458<>l-02 1.308e-02 2,814e_03 1.934e-04 
9,536e 02 6,914e-02 5.035e_02 1.76ge-02 4,747<:-03 4.327e-04 
400 1.321e_Ol 1.013e 01 7,782e-02 3.147e-02 1.017e_02 1,203e-03 1.627e-04 
410 1.545e_Ol 1,213e-01 9.666e_02 4.354e-02 1.607e_02 2,413e-D3 4.264e-04 
420 l ,540e Ol 1,272e-Ol 1.049c-01 5.214e 02 2.180e-0'2 4.117e-Oa 8.935e 04 
430 1.391e-Ol 1.17ge-Ol 1.008e-Ol 5.450e-02 2.5:He_02 5.766e-D3 1,51Ie-Oa 1.990e-04 
440 1,eIGe-OI 1 ,387e 01 1.213c-Ol 7.013e-02 3,53ge-0'2 9.43ge-03 2.967<:-03 5.391e-04 1.524e-04 
450 1.756e_Ol 1.572e-Ol 1,396e-Ol 8,532"!-02 4.636e_02 l ,410e-02 5.111e-03 1.175c-03 4,148 04 
460 1,833e-01 1.6lge Ol 1.465c 01 9.32ge-02 5.354e-02 1.804e-02 7.3830::-03 2,126.-:_03 8.'294e-04 
1 ,817e OI 1.601e-Ol 1.4S8e-OI 9,642e-02 5.783e_02 2,106e-02 9.461 e-03 3,272e_03 1.398e_03 
480 1,7TBe-OI 1,636e-Ol 1.S0ge-01 1.024e Ol 6.368e_02 2.493e-02 1.l98e_02 4.727e-03 2.173e-U3 
490 1.694e-Ol 1.1558e-O l lA52e-Ol 1.012e-Ol 6.50Se-02 2.694e-02 1,370e_02 5.9l4e-03 2.870e_03 
500 1.68Se Ol 1,S36e-01 1.4381')-01 1.011e_Ol 6.624e-02 2.818e-02 1.478e_02 6.46ge-03 3.159,,-03 
510 1.634e-Ol 1,S18e-01 1.40ge-0 1 9.843e_02 6.330e_02 2.616e-02 1.31ge-02 5.395e-03 2.507,,_03 
520 1,593e-Ol 1,450<:-01 1.332e O l 9.243e-02 5.871e_02 2,375e-02 1.150e-02 4.464e-03 1.986e-03 
1.638e-Ol 1.481e-Ol 1.376e-O 1 9,546e_02 S.076e_02 2.466e-02 1.201e-02 4.611e-03 2.038e-03 
1.51Te-OI 1.453e Ol 1.34'7e-Ol 9,327e-02 5.904e-02 2,355 -02 l.13ge-02 4,193 -03 1.alOe-Oa 
550 1.535'! Ol 1,440e-Ol 1.325e-0 l 9.038e_02 5.61Se_02 :;;:,160e 02 9.885e-03 3.376<::-03 1.376e_03 
1560 1.SOSe-OI 1.3a6e-Ol 1.26ge-0 l 8,51ge_02 5,210e-02 1,93Se 02 8.396e 03 2.657e 03 l.031e-03 
570 LUSe-Ol 1,293e-Ol Ll71e-Ol 7,715e-02 4.575e_02 1 ,605e 02 e.532e 03 1.860e_03 6.757e_04 
580 1.433e-Ol 1.251e_Ol 1.117e-Ol 6,885e_02 3.763e_02 1.141e-02 3.917e-03 a.Blle-04 2.778e 04 















































































1.054e-01 4.980e-02 2.130e-02 1.!,6ge_03 5.432e-05 
tL04Se-02 2.S70<>l_02 8.775e-03 2.755e-04 



































14.12 6.26 2,22 0,9'7196.14 162.60 135.53 75.49 40.76 








2.5 5 lO 15 
320 2.643e-04 - -
330 1.240e-03 -
340 2.433e-03 - -
350 4.417e-03 6.146e-04 -
360 6.543e-03 1.061e-03 -
370 1.081e-02 2.163e-03 -
380 1.386e-02 3.517e-03 3.081e-04 
390 1.767e-02 5.576e-03 6,471e-04 
400 2.998e-02 1.131e-02 1.72ge-03 3.207e-04 
410 3.985e-02 1.726e-02 3.323e-03 6.926e-04 
420 4.61ge-02 2.260e-02 5.361e-03 1.336e-03 
430 4.680e-02 2.527e-02 7.072e-03 2.073e-03 
440 5.864e-02 3,41ge-02 1.097e-02 3.694e-03 





















500 8.072e-02 5.853e-02 2.821e-02 1.428e-02 
510 8.022e-02 5.827e-02 2.782e-02 1.386e-02 
520 7.658e-02 5.592e-02 2.670e-02 1.307e-02 
530 7.903e-02 5.83ge-02 2.804e-02 1.380e-02 
540 7.78ge-02 5.766e-02 2.75ge-02 1.360e-02 
550 7.690e-02 5.654e-02 2.698e-02 1.29ge-02 
560 7,405e-02 5.378e-02 2.561e-02 1.208e-02 
570 6.825e-02 4.922e-02 2.278e-02 1.057e-02 
580 6.420e-02 4,482e-02 1.897e-02 8.214e-03 
,590 5.487e-02 3.,523e-02 1.232e-02 4.577e-03 
600 4.570e-02 2,470e-02 6.090e-03 1.733e-03 
610 4.067e-02 1.94ge-02 3.780e-03 8.950e-04 
620 3.823e-02 1.736e-02 3.064e-03 6.781e-04 
630 3,464e-02 1.491e-02 2.398e-03 4.908e-04 
640 3.424e-02 1,406e-02 2.070e-03 3.900e-04 
650 3.091e-02 1.200e-02 1.598e-03 2.795e-04 
660 2.736e-02 9.561e-03 1.049e-03 1.560e-04 
670 2.603e-02 8.626e-03 8.608e-04 1.217e-04 
680 2.393e-02 7.570e-03 6.764e-04 8.571e-05 
690 1.712e-02 4.942e-03 3.593e-04 -
700 1,45ge-02 3,414e-03 1.641e-04 
710 9:603e-03 1.566e-03 -
720 3,422e-03 3.035e-04 -









760 8.007e-05 - -
770 9.214e-05 - -
780 1.044e-04 -
790 1.437e-04 - -
800 2.177e-04 - - -
810 2.953e-04 - - -
820 1.890e-04 - - -
PAR 
[flEin m-2s-1] 
73.19 44.99 17.53 7.76 
Deck 
irradianee 
[flEin m -2s-1] 















540 4.031e-03 7.581e-05 
550 5.237e-03 1.318e-04 
560 5.407e-03 2.018e-04 
570 5.817e-03 2.776e-04 
580 6.724e-03 3.748e-04 
590 7.451e-03 4.532e-04 
600 8.090e-03 4.863e-04 
610 8.275e-03 5.131e-04 
620 8.287e-03 5.56ge-04 
630 8.162e-03 6.107e-04 
640 8.994e-03 7.387e-04 
650 8.891e-03 7.870e-04 
660 8.41ge-03 6.87ge-04 
670 8.347e-03 6.412e-04 
680 8.614e-03 7.404e-04 
690 7.596e-03 7.619e-04 
700 8.402e-03 9.098e-04 
710 7.270e-03 6.968e-04 
720 4.095e-03 2.702e-04 



































520 5.221e-03 7.837e-05 
530 7.780e-03 1.654e-04 
540 1.054e-02 3.156e-04 
550 1.410e-02 5.75ge-04 
560 1.680e-02 9.766e-04 
570 1.975e-02 1.482e-03 
580 2.398e-02 2.103e-03 
590 2.728e-02 2.498e-03 
600 2.968e-02 2.552e-03 
610 3.175e-02 2.567e-03 
620 3.394e-02 2.696e-03 
630 3.477e-02 2.918e-03 
640 3.720e-02 3.600e-03 
650 3.556e-02 4.106e-03 
660 3.158e-02 3.816e-03 
670 3.020e-02 3.658e-03 
680 3.155e-02 3.78ge-03 
690 2.96ge-02 3.650e-03 
700 3.383e-02 4.034e-03 
710 2.924e-02 2.793e-03 
720 1.581e-02 9.443e-04 





780 2.508e-03 4.444e-05 
790 3.316e-03 7.210e-05 
800 4.69ge-03 1.227e-04 
















Table 10: Station 066. 
Wavelength [ml 
[nm] 1 2 
450 4.580e-05 






520 3.120e-03 8.472e-05 
530 4.210e-03 1.671e-04 
540 5.362e-03 2.804e-04 
550 7.298e-03 4.49ge-04 
560 1.07ge-02 6.900e-04 
570 1.324e-02 1.015e-03 
580 1.505e-02 1.456e-03 
590 1.575e-02 1.835e-03 
600 1.703e-02 2.073e-03 
610 1.840e-02 2.343e-03 
620 1.890e-02 2.647e-03 
630 1.86ge-02 2.824e-03 
640 2.078e-02 3.227e-03 
650 2.170e-02 3.252e-03 
660 2.091e-02 2.773e-03 
670 2.058e-02 2.533e-03 
680 2.077e-02 2.732e-03 
690 1.800e-02 2.693e-03 
700 1.931e-02 j.088e-03 
710 1.618e-02 2.262e-03 
720 8.430e-03 8. 194e-04 
130 3.891e-03 2.068e-04 





790 2.084e-03 4.653e-05 






PAR 14.91 1.84 
[fLEin m-2s-1 ] 
Deck 





[,Æin m' 's' 




Surlace 1 2 5 10 15 
300 1. 11 8e-03 - - - - -
310 2.726e-02 - - -
320 1.071e-Ol - - -
330 2.097e-Ol - - - -
340 2.308e-Ol - - -
350 2.43le-0l - - - - -
360 2.428e-Ol - - -
370 2.90le-0l - - - -
380 2.780e-Ol - -
390 2.770e-Ol 2.972e-04 - -
400 3.85ge-0l 9.29le-04 - -
410 4.42ge-Ol 2.025e-03 - -
420 4.455e-Ol 3.344e-03 1.748e-04 - -
430 4.026e-Ol 4.73ge-03 3.505e-04 - - -
440 4.602e-0l 8.297e-03 8.276e-04 - -
450 5.047e-0l 1.382e-02 1.683e-03 - -
460 5.083e-0l 2.025e-02 2.794e-03 - - -
470 4.93ge-0l 2.69ge-02 4.203e-03 6.5l6e-05 -
480 4.944e-0l 3.46ge-02 6.323e-03 1.540e-04 -
490 4.65ge-Ol 3.967e-02 8.675e-03 2.90ge-04 -
500 4.54le-0l 4.56ge-02 1.176e-02 5.l40e-04 - -
510 4.447e-0l 5.l7le-02 1.514e-02 8.153e-04 7.06ge-05 -
520 4.182e-Ol 5.475e-02 1.8l6e-02 1.203e-03 1.303e-04 -
530 4.273e-0l 6.107e-02 2.226e-02 1.84ge-03 2.313e-04 5.644e-05 
540 4.184e-Ol 6.452e-02 2.546e-02 2.600e-03 3.834e-04 1.060e-04 
550 4.143e-Ol 6.771e-02 2.897e-02 3.487e-03 5.853e-04 1.594e-04 
560 3.994e-0l 6.783e-02 3.208e-02 4.428e-03 8.461e-04 2.386e-04 
570 3.746e-0l 6.867e-02 3.365e-02 5.288e-03 1.093e-03 3.070e-04 
580 3.671e-Ol 7.216e-02 3.515e-02 6.068e-03 1.255e-03 3.436e-04 
590 3.515e-Ol 7.103e-02 3.338e-02 5.866e-03 1.083e-03 2.645e-04 
600 3.507e-Ol 6.915e-02 3.036e-02 4.81le-03 6.684e-04 1.295e-04 
610 3.446e-Ol 6.840e-02 2.888e-02 4.506e-03 5.181e-04 8.5lge-05 
620 3.35ge-Ol 6.688e-02 2.85le-02 4.744e-03 5.l11e-04 8.452e-05 
630 3.17ge-Ol 6.2S0e-02 2.743e-02 4.74le-03 4.806e-04 7.1l3e-OS 
640 3.26ge-01 6.48ge-02 2.890e-02 5.022e-03 4.8l8e-04 6.397e-05 
650 3.153e-0l 6.238e-02 2.804e-02 4.748e-03 4.287e-04 5.464e-05 
660 3.102e-0l 5.99ge-02 2.639e-02 3.934e-03 3.066e-04 
670 3.l56e-Ol 6.l21e-02 2.660e-02 3.724e-03 2.744e-04 
680 3.103e-Ol 6.145e-02 2.628e-02 3.35ge-03 2.355e-04 -
690 2.549e-0l 4.843e-02 2.051e-02 2.281e-03 1.395e-04 -
700 2.78ge-Ol 4.862e-02 1.867e-02 1.538e-03 5.870e-05 -
710 2.825e-0l 4.l83e-02 1.328e-02 6.38ge-04 -
720 2.3l2e-0l 2.416e-02 5.498e-03 1. 126e-04 
730 2.316e-0l 1.255e-02 1.657e-03 - -
740 2. 576e-0l 6.35ge-03 4.504e-04 - -
750 2.593e-0l 4.735e-03 3.153e-04 -
760 1.598e-0l 2.474e-03 1.842e-04 -
770 2.164e-Ol 3.047e-03 2.232e-04 -
780 2A20e-01 3.620e-03 2.576e-04 - -
790 2.270e-0l 4.333e-03 3.375e-04 -
800 2.208e-0l 5.715e-03 4.817e-04 - - -
810 2.168e-Ol 6.911e-03 5.856e-04 - -
820 l. 723e-0l 5.380e-03 3.855e-04 - -
830 l.806e-01 3.228e-03 1.126e-04 - -
840 1.945e-01 1. 727e-03 - - - -
850 1.912e-Ol 1.145e-03 - - - -
PAR 
[JlEin m-2s-1j 




312 290 239 295 335 326 
22 
r--"'-... 
Table 12: Station 077. 


































































































































































































































































irradianee 193 197 










Table 14: Station 084. 
\Vavelength Depth [ml 














































































































































il'radiance 319 183 
[,Æin rn l] 
25 
! 
Table 15: Station 085. 
Wavelength Depth [ml 


















510 9.057e-04 1.773e-04 
















600 2.205e-03 1.050e-03 
610 2.254e-03 1.088e-03 
620 2.350e-03 1.173e-03 
630 2.264e-0:  l.18Ie-03 
640 2.500e-03 1.34ge-03 
650 2.508e-03 1.386e-03 
660 2.456e-03 1.296e-03 
670 2.548e-03 1.267e-03 
680 2.671e-03 1.295e-03 




710 2.078e-03 8.783e-04 
720 1.170e-03 3.583e-04 












[/-tEin m-2s-1 j 
Deck 
irradianee 





























33 33 59 






































1.1524e-042.655e-03 4,92Sc-04l.306c-035,248e-031.083e 021.763<:-02 
1.l82e_043,435e-049.212e-042.15ge 033.97le_031.350e-02 7,lOOe-032.048e-02 
450 :2.298e-02 1.593e_02 B.95Ie_03 5.396e-03 3.170e-03 1.SlVe_03 6.651e-04 2,887e-04 1.4.34e-04 9.558e-05 
460 2.334.e-02 1.691e-02 9.9B7e_03 S.4SSe-03 4.023c-03 2.143e-03 1.046e-03 5,067e-04 2.787e-04 2.244e-04 
470 2.275<,::-02 1.703e-02 L04.5e-02 7.112e-03 4.720e-03 2.108e.03 1.427e-03 7.602e-04 4,528e-04. 3.70ge_04 
490 
5.735e-046.772e_041.871e-03 1.010e-033.32ge-035,46Se-031.0960:-_02 7.190e-031.736e-022.257e-0'2 













































































































































































PAR 12.18 6.16 4. 7 1.72 0,98 0.56 0.36 0.29 
m-2s-1 ] 
Deck 
29 594941 Bl6960 
27 
uI1ace 
































































































































































































































































Table 18: St.ation 124. 
Wavelength Depth [ml 




40 4.197e-03 3.528e-04 
350 6.670e-03 9.358e-04 
360 9.087e-03 1.484e-03 -
370 1.418e-02 2.581e-03 
380 1. 752e-02 3.673e-03 1.840e-04 
390 2.196e-02 5.264e-03 3.687e-04 
400 3.717e-02 1.001e-02 8.995e-04 
410 4.943e-02 1.46ge-02 1.600e-03 
420 5.7IOe-02 1.890e-02 2.47ge-03 
430 5.824e-02 2.151e-02 3.302e-03 
440 7.348e-02 3.022e-02 5.300e-03 
450 8.776e-02 4.021e-02 7.923e-03 
460 9.513e-02 4.682e-02 1.030e-02 
470 9.984e-02 5.09ge-02 1.238e-02 
480 1.06ge-Ol 5.61ge-02 1.503e-02 
490 1.063e-Ol 5.728e-02 1.67ge-02 
500 1.096e-Ol 5.951e-02 1.888e-02 
510 1.124e-Ol 6.117e-02 2.053e-02 
520 1.098e-Ol 6.039e-02 2.137e-02 
530 1.157,,-01 6.523,,-02 2.410,,-02 
540 1. 158e-01 6.720e-02 2.542e-02 
550 1.163e-Ol 6.892e-02 2.618e--02 
560 1.130e-Ol 6.871e-02 2.608e-02 
570 1.080e-Ol 6.59ge-02 2.503e-02 
580 1.058e-Ol 6.340,,-02 2.338e-02 
590 9.746e-02 5.570,,-02 1.890e-02 
600 8.773e-02 4.562e-02 1.307e-02 
610 8.217e-02 4.004e-02 1.036e-02 
620 7.882e-02 3.747e-02 9.435e-03 
630 7.302e-02 3.408e-02 8.315e-03 
640 7.391e-02 3.386e-02 7.955e-03 
650 7.024e-02 3.130e-02 7.001e-03 
660 6.595e-02 2.753e-02 5.501e-03 
670 6.501e-02 2.640e-02 4.946e-03 
680 6.262e-02 2.511e-02 4.473e-03 
690 4.936e-02 1.89ge-02 3.096e-0:3 
700 4.852e-02 1.673e-02 2.191e-0:3 
710 3.953e-02 1.103e-02 9.767e-04 
720 2.188e-02 4. 192e-03 1.973e-04 
no 1.077e-02 1.108e-03 -
740 5.06ge-03 2.612e-04 -
750 4.00ge-03 1.825e-04 -
760 2.185e-03 1.120e-04 -
770 2.787e-03 1.303e-04 -
780 3.242e-03 1.232e-04 -
790 3.798e-03 1.616e-04 -
800 4.822e-03 2.475e-04 -
810 5.524e-03 3.352e-04 -
820 4.050e-03 2.50ge-04 -
830 2.13ge-03 -
840 1.025e-03 - -
850 6.672e-04 -
118.43PAR 
[fLEin m-2s-1 ] 
Deck 
17.44 
286irradianee 286 278 























































































































































































1.241e 01 3.100e-03 7.135e-05 -
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
PAR 
Deck 
irradianee 
[I-'Ein m-2g-1] 
l.258e-0l 
7.653e-02 
1.050e-0l 
1.117e-OI 
1.112e-01 
1.093e-01 
1.075e-01 
8.315e-02 
8.785e-02 
9.621e-02 
9.537e-02 
160,45 
130 
2.864e-03 
1.502e-03 
1.661e-03 
L870e-03 
2.367e-03 
3.04ge-03 
3,421e-03 
2,456e-03 
l.51Ie-03 
8.920e-04 
6.968e-04 
41.01 
129 
4,495e-05 -
- -
-
4.551e-05 -
7.202e-05 -
- -
- -
- -
-
-
10.52 0,42 
133 105 
30 

